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XXXIIL A Letter from Jofeph Willard if(? th Rev. D^. 
Mafkelyne^ AJironomer Royal^ concerning th Longitude of 
Cambridge m New England. 



Read July 5, lydi* 

i^l^ HE difference of meridians between Greenwich and 
JL Cambridge has been generally reckoned 4 h. 44^ This 
was what the late Dn winthrop made ufe of; but ! do 
not find that he determined it by a£tual obfervations, made by 
him at Cambridge, compared with corresponding ones, made 
at the Royal Obfervatory at Greenwich. It appears, that in 
17699 at the time of the tranfit of Venus, the doctor was not 
entirely certain of the longitude of Cambridge. He mentioned 
4h, 44^ as near the truth; but for better fixing it, he gave 
feveral of his obfervations of the eclipfes of Jupiter's fatellites 
to be compared with thofe made at Greenwich ; but there were 
too few correfponding ones to determine the point with preci- 
fion ; and as modern aftronomers do not make abfolute depen- 
dence upon the dif!erent:e of meridians deduced from the eclipfes 
of Jupiter's fatellites, imlefs there has been a feries of obfer- 
vations, both of immerfions and emerfions, I have wifhed to 
find fome obfervations of folar eclipfes and occultations of fixed 
ftars by the moon, made at Cambridge, of which correfpond- 
ing ones were made at Greenwich. I have met with no obfer- 
vations of occultations made by Dr. winthrop; but a folar 
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eclipfe was obferved by him and ieveral other gentlemen, at: 
his honfe, Augufl: 5, 1766, at which I was prelent and affili- 
ingj being then a refident graduate at Harvard College : thi- 
eclipfe, Sir, Ifind that you obferved at Greenwich* Bj your 
obfervations in the printed volume, a aopy of which the Royal 
Society was fo generous as to fend to Harvard College, which 
was received the laft fprinp;-, and', for which the Collep'e is very 
grateful, I flnd^ the beginning of the ecHpfe was feen. by you 
at 5 h. 29^ 56''^P-M, and the end- at 7-h. 11^ 27- '' P.M. apparent 
time, ht Dr. winthrgp's houfe at Cambridge, lat. 4?/ 23 ' 
N* the beginning of this eclipfe was obferved at 11 h.^y^ 23'" 
A,M. and the end at 2 h. 45^ 9^^ P-M apparent time. Allow- 
ing for the fpheroi'dal figure of the earth, and going through 
the paralla£lic calculations and dedu£lions, I find the difference 
of meridians between Greenwich and Cambridge, by the ob- 
fervations of this eclipfe, to be 4h. 44^ 22^^ 

In the tranfit of Venus, in 1 769, the internal contaft was 
obferved by Dr. winthrop at zh, 47^ 30^^ apparent time,, and 
by Mr. hitchins, at the Royal Obfervatory, at 7h, 28^ 57''^ 
apparent time. Allowing tlae fun's parallax on the day of the 
tranfit to be 8'^,38, I find by calculation^ from thefe obferva- 
tions, that the difference of meridians between Greenwich and 
Cambridge is 4h. 44^ I2^^ The reafon of my taking Mr. 
HiTCHiNs's obfervation is, your faying, that the telefcope 
which he ufed was much fuperior to all the others which were 
made ufe af at that day at the Obfervatory;, and to its greater 
excellence and diftindnefs you attribute the difference of 26'^ 
by which Mr. hitchins faw the internal contad before you; 
There feems to be the greater propriety, when comparing the 
American obfervations of that phenomenon with thofe made 
at Greenwich, to take that where the obferver was. pecuHarly 
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aided by the diftinflnefs of his telefcope, becaufe the fun wa§ 
veiT near the honzen with you, while with us the altitude 
was greats and the atmofphere exceeding clear. Taking the 
-mean betweeji the deductien xnade from the obfervations of the 
internal contacl of Vcnus^ and^of the beginning andendingt^f 
the above 'fbiar ecliple, the difference 'of meridians between 
•Greenwich and Cambridge is 4h* 44^ ry^ , 

I fmd. Sir, hi a letter from you to Dr. smiti? of Phihi- 
clelpbia, Dec, 16, 1769, that by the cbfervations of the 
eclipfes of Jupiter's fatelUtes made at Norriton you deter« 
'mined the difference of meridians between Greenwich and 
Norriton to be 5 h. i^ 0^ ^^^\ If we fubtrad '^2^\ the 
difference of meridians between Philadelphia and. Norriton^ 
gotten 5 agreeably to your requeft, by terreftrial meafurementj 
w^e find the difference of meridians between Greenwich and 
Philadelphia to be 5 h, o^ 43^^, which is the fame that it appears 
to be by the immerlions and emerfioiis of Jupiter's firft fatel- 
lite obferved at Philadelphia, corre<Sled in the fame maimer 
you corrected the obfervations for Norriton, which is 8^^ 
more than Dr. Saving's determination. By obfervations of the 
tranfit of Mercury in 1769, made at Cambridge and Phila- 
delphia, the difference of meridians between thofe two places 
appears by the external contact to be r(/ 62^% by the internal 
16^ 28^':; the mean 16^ 30^^ liibtra£led from 5 h. 0^43^^ leaves 
4 h. 44^ 1 3^" €or the difference of meridians between Green- 
wich and Cambridge deduced in this Way, which, though not 
direft, may yet be canfidered as an evidence of fome weight to 
:|)rove, that the difference is more than 4h. 44', and that 
4 h. 44' 17^^ may be very near the truth. This is the difference 
;^hat I at prefent take, when I make ufe of tables fitted to the 
;meridian of Greenwich ; but I ihould be ftill glad of more 
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correfpotiding obfervations to afcertain this point* June 24, 
17785 there was a folar eclipfe, vifible both at Greenwich and 
Cambridge. The beginnhig of this eciipfe was obferved at 
Caixibridge by the late Dr. winthrof at 9 h, 6^ 20^' A.M. 
and the end at 11 h. 57^ 22'^ A.M'. appaFent time. If the at-^ 
mofphere favoured your obferving it at Green wkh, I fhouid be 
extremely obliged to you, if you would Gommunicate to me 
your obfervations. I fliall aifo be happy to know the time of 
the beginning of the folar eclipfe of the 23 d of next April at' 
Greenwich. 

J now. Sir, beg leave to cominunicate to you fome obferva- 
tions of the folar eclipfe of the 27th of lafl: Oflober. At 
Beverly, lat. 42'^ q^& N. I carefully afcertained the going of 
Hiy clock, by equal altitudes of the fun's upper and lower limb, 
for feveral days preceding the eclipfe, and on the day when it 
happened, conftantly applying the equation for the change of 
declination. O€tober 25th, when the fun's center palTed the 
meridian, it was by the clock iih. 59'' 11^'; on the 26th5» 
rih. 58^ 15''''; and on the 27th, 11 h. 57' 18''^ 

Two gentlemen obferved with me; the rev. Mr, cutler 
of Ipfwichj, and the rev. Mr. prince of Salem.^ Mr. cuxLEir- 
and I were each furnifhed with a reflecting telefcope made by 
JAMES MANN of London, one magnifying 34, and the other 
45 times. Mr. fringe had an achromatic refrador magnify- 
ing 43, times. The times of obfervations are as follow : 

By the clock. Reduced to app. time. 

Beginning of fMr» CUTLER, 10 59 2 li i 4:^ A.Mi 

eclipfe ob- ^ Mr, prince, 3 59 6 li i 4^ 

lerved by LMyfelf, lO 59 8^ v^- I 48 

End of eclipfe f^^'-^^"^^^ ' 3^' 3? i 41 23 P,M. 

i^idoteci pie i j^^^^ pj^i^^cE, I 38 43. I 41 29 
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I had iiD micrometer to meafure the lucid pait of the fun m 
its leaft ftate, and thereby determine the error of maTer^s 
tables in latitude at the middle of this eclipfe. But according 
to the obfervations of Profeiior Williams, Dr. winthrop's 
fuccellbr, the error was not great. He and feveral affiftants 
obferved this eclipfe at Long Ifland in Penobfcot Bay. The 
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latitude of the place of obfervation he fjund to be. 44"* 17^ y 
He obferved the beginning of the eclipfe at i i h. 1 1^ S^'' A.M. 
and the end at i h. 50^ 25'^ P.M. apparent time. He was fur- 
niflied with an excellent dollond's micrometer, with which 
he meafured the fun's diameter on the morning of the eclipfe^ 
and the lucid parts many times during its continuance. By his 
obfervations, ccrmpared with thofe made at Beverly^ I find the 
difference of meridians between Beverly and Long Ifland to 
8^ 4^^ in time. The time of the greateft obfcu ration was at 
12 h. 30^2 2^^, when the lucid part of the fun was B^^ on the 
lower limb. The fun's femi-diameter according to obfervation 
was 16^ ^^V? » the moon's horizontal femi-diameter, according 
to the tables, 16^ 23^'',8 ; the augmentation of her femi-dia- 
meter, agreeably to her altitude, ^^%^ ; the fum of the vifible 
femi-diameters of the fun and moon therefore 32^" 42^^ The 
lucid part of the fun 8^^ being fubtrafted from 32^ i7^^4? the 
fun's diameter, leaves 32^ 9^^iA' for theeclipfed part of the fun, 
which fubtrafted from 32' 42^Meaves 32^^6 for the leaft dif- 
tance of the centers of the fun arijd moon. The vifible angle 
of the moon with the fun was, Lfind, 15'' 54^ 54''''5 and her 
motion from the fun in her vifible orbit 24^^,5 in one minute; 
the vifible ecliptic conjunftion therefore was at I2h. 29^ ^y^% 
and the diftance of the ceriters of the fun and moon 34^^ The 
moon^s parallax in latitude from the fun was then 49^ 15/^8 S. 
which added to 34^^ gives 49^ 49^^ 8 N. equal to the moon*s lati- 
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tude by obfervation. By mayer's tables her latitude was then 
49^ 39''^4? by which it appears^ that the error of thefe tables 
in latitude, at the middle of the eclipfej by the Penobfcot ob- 
fervation, was — io^^4. The error in longitude^ taking the 
mean between that of the beginning and entl, I fmd to be 
— L)^ . The determination of thefe errors is upon the fuppofi- 
tion that Beverly is 4h. 42^ 59''^ W. of Greenwich^ whicli^ I 
believe, very near the truth, Beverly appears by obfervation 
to be i^ 18^^ in time E. of Cambridge, which fubtradted from 
4h. 44^ i7^Meaves 4h. 42^ 59^^ 

I hope, Sir, no umbrage will be takeii at my writing toyoii^ 
on account of the political light in which America is now 
viewed by Great Britain. I think political difputes ihould not 
prevent communications in matters of mere fcience ; nor can I 
fee how any one can be injured by fuch an intercourfe* 



Beverly in Maflacliufetts, 
February 16, 1781. 



I am, &c. 




